Introduction
The reported peripheral plasma levels of oestrogens in bitches during the oestrous cycle are con¬ flicting, and the temporal relationship between the peak in plasma oestrogens and the onset of oestrus is not well established. Phemister, Hoist, Spano & Hopwood (1973) found maximal values for total oestrogens of 600-700 pg/ml ofplasma during pro-oestrus. Bell, Christie & YoungLai (1971) found that the maximal values occurred from early pro-oestrus to early oestrus and reported values of 63-75 pg total oestrogens/ml plasma. On the other hand, Hadley (1973) , assaying total free oestrogens, and Jones et al (1973a, b) , using a fairly specific oestradiol-17ß antiserum, both found peak values as low as from about 17 to 37 pg/ml in the middle of the oestrous period. The dis¬ crepancies between the above-mentioned values cannot be fully explained by differences in the levels of oestradiol-17ß and total free oestrogens.
In most mammals, plasma oestrogens increase during pregnancy (see Bedford, Challis, Harrison & Heap, 1972) . Jones et al (1973b) reported a moderate increase in oestradiol-17ß levels in early pregnancy in the bitch and statistical analysis of their data shows a significant decrease in oestradiol-17ß from mid-pregnancy to term.
The object of the present study was to obtain further information on the changes in plasma oestrogen and progesterone concentrations during the oestrous cycle and pregnancy in the bitch. The effect of dexamethasone administration during pregnancy was also examined.
Materials and Methods
Seven pure-bred Labradors, about 1^years of age at the start of the study, were kept in pens and fed twice daily. The bitches were checked daily for the presence of blood-stained mucus at the vulva to determine the onset of pro-oestrus. From the 5th day of pro-oestrus the bitches were tested daily for acceptance of a fertile male and the first day of acceptance was designated as Day 1 of oestrus. The bitches were mated once only on the 3rd day of oestrus. The first day of refusal of the male was considered to be the last day of oestrus.
From No diurnal variations in plasma oestradiol-17ß were found in the present study. When blood samples were taken every 2nd hr throughout a 24-hr period (4 bitches) the S.D. (2-89) of the oestradiol-17ß values within animals was close to that found by analyses of the control plasma. However, there were significant differences between animals in the concentration of oestradiol-17ß during the 24-hr period(JP< 0-001).
The plasma concentration of progesterone was measured by the protein-binding technique described by Johansson (1969) , as slightly modified by Fylling (1970) . The progesterone results included in the present paper are part of a more extensive study by one of us (R.A.) of progesterone concentrations in bitches.
The variability of the values in the present paper is consistently given as a standard deviation (S.D.).
Results

Oestrous cycle
In some of the bitches only a few blood samples from the last part of the anoestrous period were available, but there appeared to be an increase in plasma oestradiol levels in late anoestrus (Text-figs 1 and 2).
The average interval between the onsets of pro-oestrus and oestrus in the present study was 7-5 days (range 5-10 days). During this period there was a marked increase in plasma oestradiol (Textfigs 1 and 2). Close to oestrus a well-defined peak in plasma oestradiol was demonstrable in all bitches, and the maximal concentration of plasma oestradiol (79-7 + 10-9 pg/ml) fell within 1 day of onset of oestrus, except for Bitch 12. Because of the large day-to-day fluctuations in plasma oestradiol during this period in some of the bitches, low values were possible on the day of onset of oestrus (Bitch 5, Text- fig. 2 ).
The peak of plasma oestradiol was followed by a rapid decrease and within 1-3 days after the peak Pregnancy Bitches 1 and 6 gave birth to six, and Bitch 12 to eight live puppies. During pregnancy there were some fluctuations in plasma oestradiol but no general pattern was evident. In Bitches 1 and 12, the average concentrations of oestradiol from Days 5 to 24 after the oestrous peak (16-2 + 6-1 and 20-1 +7-4 pg/ml, respectively) were significantly lower (P<001) than the corresponding values from Days 25 to 50 (27-2 + 4-1 and 28-7 ± 5-8 pg/ml, respectively). When the combined data for Bitches 1 and 12 for these periods were subjected to statistical analysis, pg/ml for the two periods, respectively).
No conspicuous change in plasma oestradiol was observed at the time of parturition, and no general trend for the first days after parturition could be demonstrated (Text- fig. 1 ).
The maximal concentrations, as well as the profile, of plasma progesterone during pregnancy differed greatly between the three bitches studied (Text- fig. 1 
Discussion
All the bitches examined in the present study exhibited a well-defined peak of oestradiol-17ß con¬ centration in peripheral plasma around the onset of oestrus. The mean maximal concentration of 79-7 ± 10-9 (S.D.) pg/ml, is considerably higher than the maximal oestradiol-17ß values found by Jones et al (1973a, b) and also higher than the values for total oestrogens found by Hadley (1973) . The values obtained in the present study are, however, in the same range, although slightly higher, than those reported for total oestrogens by Bell et al (1971 ) . The reason for the higher values of plasma oestrogens found in bitches in the present study is unknown. The antiserum used was specific for oestradiol-17ß (Lindberg et al, 1974) and plasma samples from ovariectomized bitches gave values below 3 pg/ml. It is thus not very likely that the values in the present study should be erratically high due to imperfections in the analytical technique. It is also unlikely that the discrepancies between values obtained in different studies should be due to differences in feeding or between breeds.
Although blood samples were not taken more frequently than every 24 hr, the peaks of plasma oestradiol varied by less than 10 pg/ml in 6/7 bitches examined (Text-figs 1 and 2). This argues against the existence of oestrogen peaks of very short duration superseding the 24-hr maxima.
Contrary to the findings of Hadley (1973) , the present study indicates a moderate rise in oestrogens in the last part of anoestrus.
Phemister et al (1973) and Holst & Phemister (1971) found that ovulation in bitches takes place from 1-2 days after the onset of oestrus, coinciding with the occurrence of the LH peak (Jones et al, 1973a) . The demonstration of a distinct oestradiol peak close to the onset of oestrus in the present study supports the hypothesis of Jones et al (1973a) that the increase in oestrogens stimulates the release of LH. Plasma oestrogens must have decreased to rather low levels in some bitches (Text-figs 1 and 2) at the time when ovulation probably occurred, and accords with findings for other species (Short, 1972) . In sheep, McCracken, Glew & Levy (1970) detected a brief secondary peak of oestradiol-17ß in utero-ovarian venous plasma which coincided with the rise in LH. The results of the present study argue against the existence of such a peak in the bitch.
A large increase in oestradiol during pro-oestrus was evident in all bitches in the present study, supporting the belief that increase in oestrogens is responsible for the induction of oestrus in the bitch. In sheep (McCracken et al, 1970) and cows (Glencross, Munro, Senior & Pope, 1973) , a time-lag between increased oestrogen secretion and the appearance of oestrus has been reported. The present data indicate that such a lag also exists in the bitch, since the plasma concentrations of oestradiol on some occasions were falling before the bitch showed oestrus (Text-fig. 2 ). In some mammals, increased levels of progesterone also seem to be essential for the induction of oestrus (Short, 1972) . In sheep and rats, high concentrations of progesterone precede and follow, respectively, the preovulatory peak of oestrogens. In the bitch, high concentrations of progesterone do not seem to be necessary for the induction of oestrus. Moreover, the bitch remains in oestrus for a considerable period while there are high concentrations of circulating progesterone (Jones et al, 1973a; Phemister et al, 1973 ; Smith & McDonald, 1974; present (Stabenfeldt, Hughes & Evans, 1972) and high levels of oestrogens (Pattison, Chen & King, 1972) .
In most species there is an increase in oestrogen concentrations during pregnancy (Bedford et al, 1972 (Heap, 1972) . In the bitch, however, the absence of major changes in oestradiol concentration in late pregnancy and the inconsistency of the pre-partum drop in progesterone level, as observed in the present study, may indicate that factors other than oestrogens and progesterone are responsible for the induction of parturition, although the concentration in peripheral plasma gives little information of the dynamics and utilization of any hormone.
Synthetic corticoids have been found to induce mid-term abortion (Fylling, Sjaastad & Velie, 1973) as well as premature parturition (see van Rensburg, 1967; Fylling, 1971) in sheep and cows (see Adams, 1969 ; Edqvist et al, 1972) but not pigs (Bosu, Edqvist & Gustaffsson, 1974) . When pre¬ mature parturition was induced by dexamethasone in cows in the last part of pregnancy an increase in plasma oestrogens and a decrease in plasma progesterone was observed (Edqvist et al, 1972) . Dexamethasone given in early or mid-pregnancy resulted in dead fetuses but no change in oestrogens and a decline in progesterone levels in only some of the cows (Edqvist et al, 1972) . In the present study dexamethasone treatment in late pregnancy resulted in possibly premature parturition of dead fetuses, but had no significant effect on the plasma level of oestradiol or progesterone. Treatment with dexamethasone in mid-pregnancy resulted in dead fetuses, a moderate increase in oestradiol and an apparently accelerated decline in plasma progesterone levels as compared with those of untreated controls. Since there are marked fluctuations in both hormones, however, and since only two bitches were examined, these findings must be considered as preliminary.
